. Summary of sample growth condition
Step 
Preparation of polished Co foils
The Co foil surface polishing was performed on an SBT 920 Lapping and Polishing workstation (Fig. S6) . Co foil pieces of 1 cm × 1 cm were mounted on a model 155 lapping and polishing fixture and placed against the workstation. The polishing process was divided into two stages: lapping and polishing. During lapping process, 8-inch abrasive discs of 30, 15, 6 and 3 μm were utilized to remove subsurface damage (scratches and grooves) caused by sawing or grinding, producing a smooth, flat, unpolished surface (generally less than 2.5-μm uniformity). The lapping plate usually rotates at a low speed (<80 rpm). Then, 2-μm silicon oxide powder, 1-μm and 0.3-μm alfa aluminum powder, and 0.06-μm colloidal silica suspension were used sequentially to fine polish Co and produce a scratch-free, specular surface. Polishing is typically done at very low speeds (<50 rpm) using polishing clothes. After polishing, the polished foils were sonicated by putting in acetone, IPA and DI water, respectively, to remove possible residues. SEM and EDX measurements have been carried out to examine the morphology and elemental survey of polished foils, showing clean and flat surface together with the EDX peak of Co only (Fig. S7) . Discussion on nitrogen source: N 2 molecules have a strong N-N bond, which is very difficult to break up. Although electron-cyclotron resonance (ECR) or radio frequency (RF) plasma can be used to excite nitrogen molecules into active N atoms or free-radicals, the efficiency of the related growth is quite low in general [1] [2] . In addition, some reports suggest that accelerated ionized nitrogen species would result in structural defects in epitaxial films [3] . On the other hand, it is relatively easy to dissociate NH 3 and especially, the molecular break-up process can be easily achieved on a heated substrate surface. In addition, hydrogen from decomposition of NH 3 can effectively help remove the oxygen from growth environment. However, using high flux of NH 3 may cause safety issue and high H load for the MBE chamber [4] . With these considerations, the mixture of nitrogen and ammonia as nitrogen sources was selected, which led to controllable growth.
Transferring process: PMMA (495 A4) was used as a spin-coating material on the sample. Spin-coating is for 45s at 4000 rmp, after the sample was baked at 170 o C for 10 minutes. Float the sample on the etching solution (mixing 3% H 2 O 2 and 37%HcL at a ratio of 3:1) for more than 12-hour to remove the Co foil. Take the film out of the solution using SiO 2 substrate and dry it at room temperature or 60 degree C for 12 hours to make sure all the water comes out. Put it into Acetone or PG remover solvent to remove PMMA. After that, anneal the sample at 400 o C for at least 3 hours in O 2
